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FACTOR IX PROTEIN 



DECLARATION UNDER RULE 132 



PROFESSOR GEORGE GOW BRONNLEE declares as follows: 

1. I am one of the Inventors of the above-1dent1f1ed patent 
application, together with Dr. Donald S. Anson and Dr. Ian M. Jones and 
one of the co-authors of the paper by Anson eJt al., referenced at page 10 
lines 23, 30 and 35 of the patent application text. 

2. I have read the official action dated 17th June 1991 In respect 
of this application and I comment upon page 2 lines 12 to 19 as follows. 

3. As stated at page 10 line 34 to page 11 line 2 of the patent 
application text, the starting factor IX DNA of the examples was the cDNA 
clone cVI described 1n Figure 1 of the Anson £± al. paper. That clone 
cVI lacked nucleotides 1 to 24 of the mRNA and had nucleotides 25 to 39 
1n Inverted and complementary order. Steps were attempted (described at 
page 11 lines 3 to 34 of the patent application text) to correct the 
nucleotide sequence and give a recombinant designated p5'G/3'cVI. 
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4. After the patent application had been filed 1t came to my 
- attention that page 20 lines 21 to 28 of the patent application text was 

in error In suggesting that p5'G/3'cVI DNA was used to prepare deposited 
plasmld pIJ5/9. It was 1n fact the original clone cVI DNA which was 
Incorporated 1n plasmld pIJ5/9. Thus deposited plasmld also lacks 
nucleotides 1 to 24 and has nucleotides 25 to 39 1n Inverted and 
complementary order. However, despite this, the plasmld led to the 
production of fully active factor IX protein. 

5. I declare further that all statements made herein of my own 
knowledge are true and that all statements made on Information are belief 
are believed to be true; and further that these statements were made with 
the knowledge that wilful false statements and the like so made are 
punishable by fine or Imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such wilful false statements may 
jeopardize the validity of the application or any patent Issued thereon. 
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Communicated by G.G. Brownlee 

Ix^t^T? fu he human ln,rinsic c '°«i"g factor 
IX {Christmas factor) has been completed and is 2802 
rescues long, mcluding a 29 residue long 5' non-coSing and a 

define, by the sequencing of 52^0 resTdues^th^u^prT 
moter region, all e.ght exons, and some intron and flanE 
sequence. Introns account for 92% of the eene leno.h 
longest is estimated to be 10 100 EETe^cSS 
rough y to previously designated protein regions, Z i Z 

??«% reg, f° B ° k 6 Pr ° te,n b COded «»y twolpSte exo^s 
Tlus differs from the arrangement in the other characterS 
sennet protease genes which are further subdivided 

Key words: Christmas disease/clotting factor IX A™,. * nn 
ing/haemophilia B/mRNA lX/gene clon- 



Introduction 

Factor IX (Christmas factor) is the precursor of a serine nra- 
vease required for blood clottine hv th* L. • ■ ■ P . 
pathway. Clinical*, ^stXtf^r^u^ 
haemophilia B (or Christmas disease), and ^ s x" nked 

Jq^p 0 ? 1 ? ,n ~ 1 in 30 000 males (reviewed by McKee 
1933). Patients are treated with factor IX n ^/JZ r ' 

pooled plasma from normal individuals P P ff0m 
Cloning of the mRNA and the gene for factor IV f™ m 
norma, human sources is a necessaryVelimml^to a ntimb" 
of future studies, some of direct cBnical relevance to haemo- 
philiacs and their families, and some of academic imerTst 
The first clones .solated by ourselves from part of the human 
gene (Choo et al., 1982) have already proved usefuH 
demonstrating extensive gene deletions in one subgroup of 
pat.en s (G.annelli et al., 1983), although this study was 
limitea oy a lack of 'probes' covering the entire factor^X 

IX mRNA (Kurachi and Davie, 1982; Jaye et al 1981 hlZ 
oeen used to demonstrate a naturally occurring freauS S 
polymorphism (Camerino et at 1984) Onn~ k Q 
v.. cnrr-»ccf,.ii«, .... j r ' 1V0 V- <-iones have now 
oeen successfully used for carrier diagnosis in several 

IRL* Press Limbed, Oxford, England. 



factor X mRNA the H com P ,ete nucleotide sequence of the 
IJL h ^ mR ^ A and 3,1 « te nsive characterization of the 
gene defining the promoter region, the mRNA stan?the ei«h? 
exon regions and the mRNA stop point: This should nr<S 
a more secure foundation for furtheTstud^of the modular 
pathology of the disease and for the isolation of furSer^ y- 
morph.sms for use ,n diagnosis, as well as provide a bLFtor 
studies of the expression of factor IX protein from re ^mS 
nant DN A sources. If successful, this would present b risks 
of hepatit.s or acquired immune deficiency syndrome (AIDS) 
present in the current treatment of haemoprSs " 

Results , 

■cQNA cloning and sequence analysis 6f factor IX mRNA : 
Bovine factor IX mRNA is enriched in the 20-22S fraction 
of hver mRNA (Choo 1982). Assunung huSn mRNA 

'dJS f ,m ' ?r> we r COnstructed cDNA libraries from^n^saml ' 
sized fraction of a normal human liver (see MatoW.^ 
methods). Factor IX clones were WeniifW S^^oS! 
isolated exon probe (Choo et al., 1982) and four oSSSfi 

SS^SSgT^ USCd tQ derive sequence ?f 
nZ 5, l (S f Materials and methods and Figure 
lL?J t ■ V J* *?? the lon8est cDNA c, °ne which wa,! fuuh~ 
charactenzed and it extended from residues 41 ,o 2026 oK 
mRNA sequence (see Figure 2). However, the sequenced 
ween residues 41 and 135 was mYertedjntompSnenSrvl 
sense with respect to the remainlnJle^SnSool^w^ 
Both^*"^ ' fa 3 Simi,ar manner 111 its £ rSdJ? 

■rjft 2 Show ! mRfs,A sequence derived from these 

£^„i PM L? nd thl - indud£S evidence &n sequence of 
the 5 non-coding region and the mRNA start point derived 

S U R ^. f ^ analysis of genomic clones^ Sowf 
Sfdu^St v 2802 r ^' dUeS ,0ng: if contains ■ short 29 
residue long 3 non-coding sequence including the UAAUGA 
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Rg. Inline diagram of four overlapping cDNA clones used in the se- 
quence analysis of Uie mRNA. The block diagram represents the structure 
of the/factor IX mRNA. The solid area represents coding and the open 
areasfi and 3/ non-coding sequence. The four clones and their identifica- 
tion symbols are shown, with solid lines representing sequenced and dashed 

H^//"f S ? UenC ! d - r ^° nS * The 6X1601 of ^ sequenced regions and of the 
clone? (if known) is indicated by -the nucleotide number (see Figure 2) 
^Jojle cVII was previously referred to as probe V (Giannelli et al J9S3) 
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